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(54) RECEIVER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a receiver which 
unnecessitates a two-gang variable capacitor or its 
adjustment, saves labor and time at the time of 
manufacturing and further is suitable for being 
integrated. 

SOLUTION: This receiver is constituted by providing a 
high frequency amplifier circuit, a tuner amplifier 2, an 
AM detector circuit, a low frequency amplifier circuit and 
a speaker. The tuner amplifier 2 is provided with two 
phase shift circuits 10C and 30C in cascade connection 
and a non-inverted circuit 50. Then, the output of the 
phase shift circuit 30C on the poststage is fed back 
through the non-inverted circuit 50 and a feedback 
resistor 70 to the input of the phase shift circuit 10C on 
the pre-stage. The respective phase shift circuits 10C 
and 30C are provided with transistors 12 and 32, 
capacitors 14 and 34 are connected on the drain sides 
of the transistors 12 and 32, and variable resistors 16 
and 36 are connected on the source sides. Further, the 

respective one-side terminals of the capacitors 14 and 34 and the variable resistors 16 and 36 
are connected and a signal, for which the phase of an input signal is shifted for prescribed 
quantity, is extracted. Thus, the quantity of phase shift at both respective phase shift circuits 
10C and 30C becomes 360° at a prescribed frequency and a stable tuning operation is enabled 
for the prescribed frequency. 
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#^¥9-74 3 1 9 

10 

3ft/cffil7i3 8 £> FET32©V-^i7-Xi©|| 

icmmz n/cffita4 o £*£/^T*jS3nT",>s. 

[0 04 7 ] 5£*B|5|S§1 OCilSJUICC^ S5(CtSU^:F 
ET3 2©y-*fcJ:0*F U-l'>{cSiKStl/c2-5<Dffi 
tS4 0, 3 8©JgJnfiiWa^L/<t9:^3n-C*ji3. A 
1M4 2 KEPto3hSA*tffi©£i^fl'K:*B , «** 
£. ffiffl**— tt/dlf*!FET3 2©V-^*6. & 
fl#J5$Kb/df FET32CFU-/ >^6^n-eti 

?g3 OCl*l0ffiin4 6 «F ET3 2«'W?.^i 
ESrEPfllFf -5fc#>©&©-C. ^tlElSS 1 0 C i 3 0 C <b 
©IBJtCKW <E>ft/c* + rtis ** 4 8 W^tllHlSg 1 0 c©m 
^efiiftJ&^flX^lgK iMftWMIiIJI©*©'*?* 

[0 04 8 ] C©«t^<c«JiR*W-rS»ffiiaK3 0C«: 
fcC^-C, Bf «©£»«#** A#iS4 2KA2>;?tt£i. 
•Tftfcfe F E T 3 2 ©V- F tt§T5c©5&ftSE ( AfrH 
E) ^En»03nSi> FET3 2©y-^(C«C©A^J 
mK £ Bffl<OS[itttE*flJin. JS^(C FET32©FU 

>cc{* c ©a^e ii^ts-c* y -xtc^n-sm 
EiS*i^n^iJS«E*53inSo c©y-xfc<tc; 

Fl^-f>(C3in-S^«E©JSiti ; S:<!:feK:Ei ttZo 
[0 04 9 ] F ET3 2©y-X • F U-f >H(Cl*^ r 
^34 i pJ^ffiCi 3 6 <h (C «fc «3 n*iS?iJll!S 
*^nt45>). FET32©y-^fc t kO ; FU-f> 

ic^n-s^Eo-en^n** + 3 4 *si^*oj^ 

JStn3 6*^Ur^)i!cL./cfi^m^4 4^6tti^3 

[ 0 0 5 0 ] II 6 ^©©^ffllHlSS 3 0 C©* + ^2/ 
2t£{ciji4a£^E£7r;-f^ FjI/HT**. 

[005 i ] meicmr^'jtfC, ^mtn3 6©w*s«: 

ifti SmE V R2 i * f ^ 3 4 ©MigtC JitiSSE V 
Q<t«SlHC9 0' tttaWTn-CteO. Ctl6!r^F 
;l/ff]tdjn»Lfc4>©#, FET3 2©y-X- FU-T> 
r^©m(4M2Ei (C«l/<&&. L/c^T. ^EEi 
©2^^rM2<tL- > HJ^}gtn3 6©W«WEVR2i* + 
) ^> ^ 3 4 ©Mffl^E V C2 i % Z 2 322 i t SiSft 
Hft^*^)S3nS„ C©/c*. A^ff-^©®!* 5 -^ 
^^©^^{bL/ZctS^tt, H 6 K^-T *R©R 
JIRC}Q-9-CpMi&in3 6©MS^EVR2i*+^-->^3 

4 ©i^«mE v C2 1 turn tr S . 

[0 05 2 ] oJ^J6ta3 6i^i^^>f 3 4©SiK*<!: 

-rt>©£-r&<fc> c©m^^EEo« > igecc^u/c* 

R{C*Jl>T-€-©tfJ^4^£ mEVR2£1gEVC2 

ci*i-c#. -e©A^S«¥R©^SEi t,cmu<rj: 
Zo 03tp<>. A^m^cjaaSK^iburt. c©-<^ 



(7) 



9-743 19 



U 

[0 0 5 3] Ifc/c. le^^^^i^K, HEVR2 

FET3 2©y-hfcElljto3ft5AA«E&l5lffi©*EE" 
Eli«EVR2i©fflffl«tt. ffl»g»a>*s035»6oo*-c 

3 6 0° s?S{krs. *i/r, ma@8S3oc^cD 

<4tB->7 hB<*>2 tt. HiKKKiec-C 18 0* #>6 3 6 
[0 05 4] C©,£5M:l/-C. 2 o©^BiEiSS 1 0 C , 

3 o c<D^n^ncc*j^ri4tB*i§f5£sv7 hsns. 

10C. 3 0C©±#R:J:9ft*B'>-7 HS©£lt#3 6 
0- 

[0 05 5] $/c. E2tC^tfc^SfeI18S5 0». K 
U^>tiEmj2S4©raiCtSK5 4j&5, V-^i7-^i 
©P^tCjg5x5 6*S-etl^n^^nfcFET5 2 t. -*< 
-X E T 5 2 CD F U >(Cg!i^$ nr l»S 4 <!: 4> tc 
=» U * £ ^SSi 6 0 ft rftb T V - X tC&R 3 ft/c h -5 > 
^X3?5 8 4, FET5 2tca«J%^'YT^mBE?:En»n 
^£fc#©ffitn6 2 £ft^T-«J&3ft-Cl,>£. 
H2 ^Lfc^JSlKlHl8§5 0©lWIMC«W6ftfc* + ;<e 

6 4 «. @ueo9ffi@i»3 o c©aj;^e>is«& 

[0 05 6] ^SIe|5I?§5 0F«iCOFET5 2 5i. b 

ic&mmmfixij ?n?»i, seta©® 

tB©{f^#A?J 3n£<t. 3 6&C{2tBftgCteL*:«-Sf . 
"S'&ib'fe F E T 5 2 <Dtr'-~~ h(tA;*j3ft/dl^f©{i*Bft 



12 



* |3JtB©«#* s # SUSMK 50*>e>«tfj3ft-2>„ 

[0 05 7] C©#f5lKlll!S5 OCDffi^jtt. tB*4S^9 
2 6 FHHWHI 2 © tti2> i O T HX 0 ffl 3 *i -5 i £ & 
tC. £©#£193185 0cDW*ft^JI|5I8§ 1 6 0 ftill, 
3tfi4WJ»«8tS7 0 ft;J> UrfHScDmiI5I8S 1 0 CCD 

c©»M»snfc«#®«E*nKra©iBJffliaB 1 o c©a 
io [0058] s/c, ±asL^sagiaK5 o ©*t 

«. ±3$L/d6in5 4. 5 6. 6 0 ©SifilfifftC «t t> T 

2o©^tBlsI8Sl 0C. 3 OCfcJrtffl-ffllSSl 6 0ft 
MTC£{c£9£l>4«^JB*©*if*«K\ *>o|5H8 
tfiHI££<*©»jg;U- ?"©;*— ^>JU-yy^>*i 1 JW 
TK: ft S <fc 5 tc 89£ 3 tiX t» 4 . 
[ 0 0 5 9 ] £ /e. ISWJttiHS 2 ©tftfj»? 9 2^6 
«. #EEBifc 1 6 0 ic AX 3 ft & h«©#,KIe@B& 5 0 © 

J»B©flMl3ftinH6i«c*. 

[00601 H7B, ±Mbtcffif&*mTZ2~i<Dm% 
0SS1OC. 30C, ^SK|51g§5 OfcJcO'^EElJSSl 
6 0©£#ftfeiiM£!cKi ftWr-5H?StCgt^^./c^ 

^t-a@-c*o, e^KStKi ftW-rs[5is8iM?ij(cs 

6tRo ftWr^»Sffiet7 0*5 > jt^J(c-;sSigin:7 0© 
nm<D&Vim (nRO ) ftWT-&A^S5x7 4*5^3 
tiTUS. 128 ti. S7tt7jrf '>.*-f-Aft 5 -5-©Sa 

30 ±»©ejgnttA». 



A = Vo /V1 =Kl / {n ( 1 -Kl ) + 1 } •••(!) 

xmTct&xzz. ^isisso^^ftT, (pjstaaai 6©jfflK«*R. * + 

[006 1 ] iC^T, ^©©^tBIslSe 1 0 C©eaiH A~>£i 4©S£HSggftCi-r&<bT 1 =CR) iTS 

K2=a, (1-T, s)/(l+T, s) • • • (2) 

CC^ s = jffl, a, W&imttl 0C(Om *3»> +1-^*3 4 4"5Jg!J6tn3 6 *^^-2>C RIslSS 
»ttot l*SS©Ii&4. ©BSSIfcftT, C5J^Min3 6©lE!nfflftR. ++^*-> 

[0 06 2] t/c, fftg©^IStt3 0C©f&aH&K* >3 4©#«8«:CiT4iT 1 =CR) 
K3 =-a, (1-T, s)/(l+T, s) • • • (3) 



isle, 
i. 



^JSfKlsISgSOCfiJffftl/a, a, a 3 ttt> 

mm%& ioc. 3 o c . ^^siiiHiss 5 oisxvft 



6 0ft*S^^Ufcti^©±{*©Gitra^Ki 



<b^?>„ CC'C. a 2 «^ffiiai{S3 0C©*iJff-C*>or 
l*j®©ffii^S. 

[0 06 3]SSfc, ^EEIhISS 1 6 0 ©*J»% a, ( g 
1) tTZttblc, cne>^tBH8Sl 0C. 3 0Cfc 

.fco'^msisg i e 0(c«tsm#ig*i©?^^ftiS5/c«bA 

Kl= - {1+ (Ts) 1 -2Ts}/(] + (Ts) ! + 2Ts) 

• • • (4) 

ifrS. lt»*1Bl*tt*>©4-ri/c«>«:. S^tB ♦Kft±^L/c (1) SCiCf^AT-St. 
SKO^SettT, . T^ifcCCTiU/c. C©(4) ♦ 
A=- { 1 + (Ts) • -2Ts] 



(8) 



- 7 4 3 1 9 
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10 



/ C (2n+ 1) 
= -{l/(2n+l)l 
/{l+(Ts) ! 

£&&. 

[0 0 6 4] CCD (5) iStCjcfttf. co=0 (0Bfc©M 
©£S&CA = - 1/ (2n+ 1 ) iftoT, ftA?« 
^fi^^-SCi^t)*^,, co = °°©£#ic&A 

= - 1/ (2n + i ) tte^~c> mttm&*mLhc 

©B&£§»#^£c-5W£«:B. co = I /■f (T, ■ Tj ) 
©PISSMO tcte^r«A= l r*-or^31J6et7 oiA 
#ffi5i7 4 OD&ftit n (C«SM^T*i) C £ tft>fr&. & 
^•-TftB. 09^-*-^ it. n©ffi*^b3t>-Cfe|g| 

■ws*»r ft 4ci4<, *»or «Mi©»aai fesc* b b & * 

*l = tan {2coT, / ( 1 - or 
<2>2 = t a n (2wT, / ( 1 - co ; 
£&£. fcfc. (6) , (7) 5£©<f>l *sj:c»2 B, 
B4*M:tf0 6 tC^T^EE i ^8m<kL.-CB#W-I5It3 57 

[ 0 0 6 7 ] WjIBT, =T, ( = T) ©Jg^&CB* o 20 
= l/T©t£(c2o©if£tS5]8gi OC. 30C(ci5 
l©£tt# 3 6 0* £ & T±i$ bfc|a]P)Sij 



{1+ (Ts) • } +2Ts) 
C (1+ (Ts) ! -2Ts} 
+ 2Ts/(2n+l) ) ) •••(5) 
* l>. 

[0 06 5] b*>fe. &*B1IS8 IOC. 30 Crt©nJ^ 
tSJal6. 3 8©Sfnffi*£;l*Cifc«fc9, nJ3BSfii 
1 6ft«L>t23 efc^tf&CRIal^BfjeSfcT, . T, 

,#ic^b 3 HZ c £ as-e t S. 
[0 06 6] fcfc, (2) 5£**I,»B (3) 5&>><=>0 
4. a6K^U/c*i (A#WSE£0+I©*EE1 
Hii u-cn*tHa O^ri^cc 0 * ^</>1^180" >. <f>2 
(SEE i *mmt t-CNfftlBIiJ^rSjK: 1 8 o- £<i>7 
^3 60" ) £*«>&£. 
T, 1 ) ) • • • (6) 

T, * ) ) • • ' (7) 



C©£#*1 =9 0* . <t>2 = 2 7 0* £ 



(4tl^7 hi 

[0 06 8] £©<£ 5 (C. 2£HJtSff^©^lM*. 'JSM 
Stn 7 0 £ A2>i6tn 7 4 ©Jgfnitn £^*T felSJiaJSifc 

iaiBi»«tt*stiL* c £**-c£ spjtmtitiss 2 *ffli»r 
H*nbre *?f r 1 » * ft:* . maws, c z> msit a±m 

bfcffitnitn < H5EbriaiWIW*BI4*< LXM 30 
n */Jn3 < aSBEl/rpiWIfWIiilEif 

tcs?w*i«,»r>fcPK*«af»-r*»3. afltt&ftccjsc 

X fijSfc A MSfItS©ISfb&«iJtB £ ft -5. 

6 o ^irtbrmMotcm^mMm^t im^ii 

fete. #EBSS 1 6 0 KA^*»r©tiH»«:IBWMMI« 

SPIIWIM^t £ fete, c 

&„ b#>fe. C©£*©fiJf#B. ^ElslSg 1 6 0 ©#E 
J:b£^iL -5 C £ (C J: 0 ffiKtcHJE-T * C £ £= 
[0 07 0] **»&BB. ««JSta7 0 £A* 
ffitS7 4©JfitStbn{C«fc-5-C^5£3ti > l3Mffl»ttBnJ 
%Lt&Vi 1 6 g lc\Z 3 6 ©t&nffiK: J; S ft 6fc 

iaiw««»-?»»^saa*st>tcT* b * 5 c £ & 

<WSW4C£3WT#*. ft*. pJ^igKl6. 36© 
i». 

[0 07 1 ] ±2L^nmMIS2». h^> 50 



. £'©«UiS3R-f fe^i*K«±«c^-r S c £#r 

feS. */c. pI^SCi 16.36 aypts. < t fe-^©S 
inffl*aM*W«:3E*.*C£KJ:»). UPlJa^Si^iS^W 

£*5f#, 5Mt«±ft©Blffl«fll*^*BK:/J>SMtr*c: 
£*i-C^f . KitB$tCj»!^?r^f 5 -Hm fefe < ft S C £*> 
6. S!{jgX?i4AiPstcfSBSib-c#^»„ 
[0072]$fc, ±MLtcffl&tm&2 B. RHMK 

»* oj^-r -SiS^r-* o r feSS ufc^tt^* l rfc 

MttflHBBHl^^VC* 0 , A^ &?H?C?ffA£tttJtt 

[0 07 3] S/c. 44llk^M©AMftflraiB. T>7=- 
6 *i 6 © A^SP^-tC i> 3 > £ yt- r > Tir tC 0: 4 L 
C@88i£fflC»-CC>ftt>fc«f). A^SI3^©ixtt*^B£ft 

ttttm^t SCim. A Mjg^r^^ «fc < s« 
•T-SC£*iT^S. AftWfcB. *-7^^^F«:ffiffl5 
n-S P 9 F7>ftfc,fc-jT7>ft 6 ZMtiZUtc*) , 
^ + *>©«J- KW»*T>f-^ 6 £ Lrfgffl-f 
-C. Bfa©AM«*«WSJ: <««■*■* Cis&i-r*. fif* 

^oj^-e * o fc^ - r > f- ^ fe «B§r # . 

[0 07 4 ] ftte. ±»bfcHWWBS2«:£**v&# 
SHKSB5 0B. A*-f^-7h7>^f 5 8^t 
«fiSUfc*i. cn*FET(C{g#^^r. 2S©V-^ 
«Mi@H5K:j:- a rfllfi!S-r-SJ:9{CL"Cfe«tc». c©ii^ 
KB. HW«MBS2tC«ffl3tii j»©±T# 
FETTi^-SnS/cto. U{jg-? - PH2X5:faBS^b-C^ 
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[0075] £tt> ^mmm<okVA^mmc^ini, 

I3MMWW2-CB. WRtcSfflBttl OC*. «gttc& 
tB08§3 0C5r-€-tl-?niegLfc*i. c*x^<D±mc^ 
-3XAtUt){mffl<DmBZs7 h*W3 6 0" i&fttfj: 

nct*6. cti6©«fa*AnaiiL'ciirsK:»ffiiaK 
3 o c*. '&mtmmm o c^ft-ensesbrpj 

tO 07 6] H2tc^Ofc|BI«KHIS2tc*jl» 
T, M§g§3 0 C©aa©»E0R 1 6 0 

3 0 C ©W^) *iE«mr»c© S L-r i> <fc t». 
*£1>B#BE1188 1 6 OF*3©ffi5i 1 6 2*K»)l»l»r» 

[0 07 7] C m WHBKDfll 2 CDtttitM ] _Bfc L fc» 

i ©&tratt©AM£ft8ftcc&a^&RMJMi82 b. 

Si&tSBBi OC. 3 0C%CR@K«r^t?fllfiRUfc 
A*. CR08g£igia£-Y>#*£ #>6&S LRBSgGCg 

[ 0 0 7 8 ] H 1 0 B, L R08&£^t^ffilaIS8©#fiX 

ommffi i o c£s*»*pjtttt*jjS#5*sftTi,* 

£. EJHtCjjVT if£ffllll8 1 0 LB. B2fC^LfciiiiK© 
0C«©+t^* 1 4<hDMJginl 6*>6 
»J£S£tnl 6 k<t>jt9it 1 7* 6 ft 
*LRBB«:B*»it?fcaifl{4WL"C*j*). tEta 1 8 i 
Jita2 0©StSJa<B*tPDffl«:i9^3txri>4. 
nJSEUBKl BiFETl 2© F U-f>iO|fflK»A3h 

1 9«it»«8ail±ffl'C*S. 
[0 07 9] l/fc#oT. .HBLftJMBlR 1 0 L©A 

4C. H4«C*Ufc*EVa4*JSEfii!£l 8©PWWtffiV 

[0 0 8 0] £ fc. BIO <X.7rs0tcmmi& 1 0 L©{£ 
jMfttt. 1 7&nJSHHs!il 6*»6*C*LR 

£L. PlIEfital 6 ©J6ttffi£R T, = L/ 

R) £TS£. (2) 5$(C7nL-fcK2 £-e©*cfeiiffl-C 
HI lKwttillJ/7 bS<2>3 4>±#iL-fc (6)5$ 
tcij*l.jfc4>i 4I3JDCC&&. 

[0 08 1 ] Ifc-imt. 0 1 0 {CS%-r»ffl@l8 1 0 L 
B. @3tC$l/^«l 0 C i&fttoKWC* 
0, B2K*l,/c&tB0Bl 0C£B 1 0JC^L/e#tB 
@S§1 0 LKB*»;iac&a»r#4. 

[ 0 0 8 2 ] H 1 2 tt. L R[s]Sg£Stf#fBlHlSS©fl!}© 

#^=&^-riHis§ia-r$>o. H2«c^03fciaiiWiWi»2© 
aa©»ta@K 3 o c i«*»*BjflBtt«jsS36^snr 

IBJB iCTn-T^f B0SS3 0 LB, B5 {cj*L-fc&l2 
©#*aa»3 0Crt©*r><5'*3 4i"JSEi8iK3 6#> 



(9) *SB3¥9 - 7 4 3 1 9 
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6fc*CR0K*. oJg!fi£i3 6 b<tl'99*37*h 
«C*LRHI8«:«»8fcA*:«ja*#LT*5»). »Ct3 8 

i»R4o©s^ifiBPai:««:Ba3esnrt»*. % 

fc. 4>#**37iFET32©KW>£©lffltC# 
ASftfc+t^* 3 9tttt!MW£.lIJgT*&. 
[0 08 3 ] Ufc#-?T. ±&L«tB[IBS3 0 L©A 
UttJ«ff«St©H«tt. HI 3©^i> HUSK** J: 9 
fC, B6{C^L//cmSVR2=Sr-f >#£*3 7©fflffiSE 
Vl_2(C, H6«:ircL;te«ffiVa4^a8K3 6©ifiMl 

[0 084] iC5t. HI 2iC^L-fc*£tBE]!S3 0 L 

©fstiw&B. viwmz 6 3 7*»6tt4 

LR@B©««e»*T, OnSHBlS3 6©!Siitfl*R. 

3 7©-f>^f>X1:Lit^iT l = L 

/R) £"$"<£>£» (3) 5£iCmL/cK3 £-e©$£JSffl 

"C#. HI 3(C*»>7H(f>4 fclilLfc (7) 

xtyC^Lfc<<>2 tiaiDtc**. 
[0 08 5] l/fc^ot, HI 2&C7jVri£fflia&3 0 L 

B, H 5 KlmL/dgtBIalSg 3 0 C iafcWJtCtHB-C* 
20 0. H2tCwLfc»ffllilS3 0C*iai2K^t/fc£tB 

0883 0 UCSZ&TLZCtWCZZo 
[0 08 6] C©<fc5tC, H2CC7nL/c2o©^tlIBISS 
1 0Cte£V3 0C<D^-?tifr— *4WiM^f«:H 
10. 1 2(C7i*l/ft:9fSSttl OL, 3 0L&CB#&*. 

SC 2"^©»fflBISl OC. 3 0C©j3a;£ 

*mm& iol, 3 0 Lica^^fcti^ccB. pish 
it ins^^^ftaib-r 4 c t (c «fc 0 PMJB»f&©ffiMft 

[0 08 7 ] 2 "^©^tBInlSS 1 OC, 30C©1> 

30 -rn#>— ft<Dfr*mmffi 1 o l**i>»3 o Ltca# 

f^/c»^r*o-C, LRIslHJ*flte»-*-f>$'*** 
*€>l>BC©-l , >yi/^4l^<[SJiH[51SS^<* ; l: 
*W-(bL/cJS^(c«. SS^{b«:J;4PJi3j3«^©^tt 

[0088] $fc, H2tciSL/c^tBlHl!§l OC, 3 0 
C<D'J>t£< i4>— ^^SffllelSS 1 0L*4t^B3 0LtC 

at^^fcia^ic, ^Eiassi 6 o^^u-ct^is©^ 

^JEBBl 6 0rt©Jgtal 6 2 4BX I 3I^U-Cjg!n:i 6 4 
40 3f£W{Cl>rfe<fcC». ^-JII5|!S1 6 0*#ISL//ctS^. * 
-SCHiigtn 1 6 2**»)l»l»fctB^«:tt. IBIIMbf^©* 

[0089] c mi Ms© jut 3 <Dm i&m d ±a ucpj 

BWtWS2B. 2o©^tB[5ISg(Cj:i ) {4tB^7 hfi©^ 

if* 3 6 o • i n 5 «»»-cBf je©isiinBift *tf o -c t > 

/c*i, »*WtClBIi;»flF*W9 2o©»ffliaB*ffl*^ 
to4rnHJWIS«ttttr<SC£{cJ:>). 2o©^tB[el 

mc j: s<ita^> 7 h mo-^ififi 1 8 o • <t % ^awkt 

50 [ 0 0 9 0 ] H 1 4 ttRMJ*tB8©# 3 ©flUSWft^-T 
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@B0'c*5 < , isjHcc7r;-ri3)iaifipg&2 a«, 02^ 
Lfcf£©©&ti!§iB 3 0 c ©ttft 0 icmmm 1 0 c £ 
t, . &memt& 5 0 ©tt*> 0 icmmte®® so* 

[0 09 1 ] <atBJS(£lHlim8 0 Si, F!W 
©HK:!SK8 4j&*\ V-*47-*£©lfflfcJlSK8 6** 
*hfh««S*lfcFET8 2i:. FET8 2©y-l- 

J«3ftTl»*. FET8 2©y-htc3flfc«-9#A#S 
nSc, FET8 2®KU-i'>*^Bffi*B-t-^L/cj2 10 
ffiOfiW-tfHfc&Sft*. C©{4t@JSfelsl?S8 0 

». 2o©J6tn8 4, 8 6 ©ISftifciC <fc -S>b>tS 
©*(■*««■«. 

[0 0 9 2] ixELfcJ^tC. 0 1 AtCm? 

2^(Dmm& i o c©-e-ft-eftt*. A*«#©ja«» 
£o*so*>6«>*Tg:^fr-5(cfieoT, A#niE<fci3]4i© 
«EEi *a«iiur«NH-ia*)^rifiitco* *^e> 1 so* 

<b*J< co= l/T©jajt8tt"CB2 0©S-fflllgl 0 20 

r . 2 ^(Dmmm 1 o c ©±fl«c «t -? xm$& 

18 0° ->7h3ft. L*»fc2o©if3fffliaBlOC©a 
3 6 0° 4tt*fi^tf£«SaEiaB8 OstpiSffiASti 

So 

[0 09 3 ]**:. ±.®utcmmims%2 a-c». ±a$ 

L?e&{B£i£|5]B8 0©W»* 1 JcO^fifftffltctSSEL 
r *J 0 . 2 otDStBEIB 1 0 C -?>»EHB 160{C<tS 30 

s. 

[0094] c mmmmom 4 ©«t« jhuk* 
0 fcMUM 2ab, #t b@b i o c «&&f«£ttr * 

[OO95]015«, nattM^flMOttr-'MftCT 

-rBKBa-c**. mmtm-?mmm®2Biz. 021c 
mbfcSuis©^fflr5i[ffi i o corm icmmm3 o c 40 

fcttttU ftKIEBB 5 0 ©ttft 0 (-CiaflStelslB 8 0 
*«8Sb/ct>©-C*5. 

[0 09 6 ] 01 5lC7jVf-S1£4ll5]B3 0C«. 06tc 

^ u it «fc s {c . xft m ^<dm mm. a> a« o e. °° s -csc-c t 

-TSKSGoT. A^fBEilatfBOflEEEi £Sig<tOT 
B^ItfHlO^rSjtC 1 8 0' ft>€>3 6 0' $"C{4tg*!->7 h 
f*. W*.tf. 2-o©i^fB[518S3 OCF»5©CR0S§©B$ 

/TOM-Kttra. 2-^©stBiai8g3 oc©^n^ntc 

fcW-6fi[ffl'>7 hg*<2 7 0* tft*. Ofca^T. 2 50 
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-0©#fB@8g3 OCO^tJCtotffii* 18 0' is7 
V 3 ft. 2 o©«ffiiatt 3 0 C ©&©«:*&&;* ft 

tctiLtimm& 8 0tcj:-o TffiffijMRrfcS ft£fc©, £ 
*iLT. fi[ffl*i-j«0-Cfi[ffl->7 h**$3 6 0' 4fc 
•&{B##&tlJ5*glH]B8 0 *^W^l3ftS. 
[ 0 0 9 7 ] *fc. 014 ltnkUtdffiWmm2 A £H 
«K. 01 5tt7r;-3-|SJPiii|fg2 BflJ, _hj£0fc{4*B 
J53fc[5]B8 0©fij?#£ 1 J:9A*&fiItcia:SbTfc9. 
2 ocD^tBHIB 3 0 C *>#ffln]B 1 6 0&t <fc *@ mm 

©trjExettiA ^-omm^-yo.^- i jwt 

octa^Tr set ^©l^gglfiif^^tf o r i » *. 

[009 8 ] &fc. 014. 015 {CmUfclWtWiSS 
2 A. 2Btt, t>rftfe2o©;f£*B0B£CR|5|B££ 
//C*ftJ&Ufc#, 'Ptt < i L RBK*$A,-Cfll 

iH*iiHS2A{cte^-c. mrm*Jcfc^M©#tl@SSi 0 
C©4>& < <b fc-#£0 1 0 iCnkLtc^mmm iolk 
■*»-irtJ:i>. Isltscc. 0 i 5iC7jkLtcm&tm% 
2 BtCfeUT, B«l3fcJ:C>'^©©^taiH]8S3 OCOypte 
< t ^-^5:0 1 2 (Ctj^L /c^tB[5]8g 3 0LKitM 

[009 9]tff{C. ^©^flSSS^LRBSS^WTS 

-^©^tsieiss* l Rieiss^wr «9trsB(cBtrSkA 

[0100] CRPWtt8©*©tt©4fft0n iC5 
■C, ±x6L//£iSa©|a]iSlt0al§2^«. 14ffi->7hCC# 

e-rsi. 2o©8Pfflrar»i#s«iaB. **i»B2-3 

©^ffifaBifflffiRKBBJCi^rflljaSftTte-Q. s 
tfcdftfc 3 o©BB©**icJ: o-r»TS©Ja<*g^:tc*$^ 
r^lt©{4ta^^ hfi^s 60' ccrftct«:j:"3fjf3e 
©InlSlttfP^f ^Jc^tc-tcorc^. L/fcA^T, fits 
hfi/c^(C#g-TSi. 2ocD^|[5IB©4'^e» ; & 

[ 0 1 0 1 ] 0 1 6 «. 2 o©«^iSK4*S<SBK5 

z<DfflmxM*m-m-c3bz>. <c*». cft6©H«c*ji» 

-C. Wa-OK-y^^JR^ 7 0 a*JdcO*A^-f >f- 
'/>^7 4alt, «HrW«rH«©W*ffi-f»iAAffi 

«wtcttta 2<»tc*-r j: ^ tc. mm ^ z.m? 

7 0a£LTfflM i gta70?:. A^I-Y>f-^>^^ 
7 4 a 4 LT AWSta7 4 WETS. 
[0102] {IL. >tr-y>^*-?-7 0 ate<fc 

t;A*-/>f-^^7 4a!l ^ft^ft©^(C 

A^> 3 titcim<Dmmfc*$LZ. sci«c< jnmr^ ft 
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f- x©*i&# i ffikfrDitzmmtsm u 5 £ j: 
to 1 o 33 hi 6*sj:c«*ifi-r4B 1 7tt^u 

ftfllWMS'Cfit:. 02^(C7Tsf #J£IIIB 1 6 0 *Mtia 

ss 1 6 o &&gu 9tmm<m utah* 

S £ <b 5C ™EBu ©ii#£ m/j £ 0 T %L 0 iii 1/ "C fc J: 
[01041016 (A) »C«2o©«4IEIBKOaSK: 

#Kf^B5 0£iegb;MSj##^3ftTfc9. B2K 

ml/fcPIS8*itIS2 (CR0B©ftb9{CLR|5]38£l£ 

(C^J5IeI51SS5 0£KgLfct§£«:tt, C©#Sffc0SS 
5O0cUi^M*^7T©mt6*mc-tfiCiK:J:i5 > 

[01051016 (B) tct* 2 -?©^4S|51BS©ra6C^ 
J53£|5]Sg 5 0 £ES L tdfafaWm 3 ftT t,» £ „ C©«t 5 
tc. *K{c^5KI51B§5 0^iBSb/c»^K:«. sir©© 

[01061016 (C) (c«2-^CD^BH8§©36tc 
OTS(C*SISBB5 0 £SHgbfc8tl&#^3ft-Ct,>£. 

c © j; *> «c . ttnacc^jsigiiss 5 o &ieg u /ct§^«: 

[01071 IrISHC. il7B, 20©^tBIHSgtiatl 
J5$kEIB8 O^riffl^^-to^TlSllglitililS^^^L/fcii^ 

[oio8]0i7 (a) iat 2 r><ommm>'&mt>c 

{4tBSe@SS 8 0 * ifig l> /c*8J&#m 3 ft T te 9 . 01 
4tC^Lfc|Usl3*fi|>If§2 A*-5>t>tt0 1 5(C^U/cpll@ 
WIH 2 Btcfcttfc I, c©cfc^>«:, «8Kc&ffiK 

KI5ISS8 0?:I2gL/ctB^tC«. C©{4fBK$£leI8g8 0 

[01091017 (B) Ktt 2 ^©^l|518§©miC<4 
tB&i£lslB8 O^iS® 0/c^)<S;*^$ ftrfcO, C©*§ 
^«:tt2 o©£ta@Klffl©tBET#*3S£tcl»±-*"* £ 
i*s-C#-5. 017 (C) (CW2-^©StllEl8S©3 6(C 
WStcfiLfflRKElK 8 0 £IEg L tcm^Tjk 3 ft-Cte 

•3 . C©J«^c«BijP5:©^tBlHl?S^>[t-r 5® jf-f > fcf- 
7 0 a*©»»**/MR«:«iA&Ci*i'C# 

[0110] (Sffi^<D^2©^SSJf^D 0 1 iC^O/c 

m i ©HJs^wAMSfmr-tt, sHi{t^**iWHtt 
SMt^tcscsw z c t tt < mm z n *> w & era vfctt. 
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1 0 1 1 11 0 1 8 <DM1MMi$<DAM%m®,<DM 
m&7jklrm-c$>&. 0 l 8&c^AMSfi*£tt. iSJS* 

5*«A/Cl»$3ftTt,>a. 

[0 1 1 2 1 »£@H7tt. «Jn»WMlBlB8l^6tBA 

flHt±*«£OT. tflHJB«»«#*ta*r4. AMff 
^©jg&lBte f 1 . ^SP&fgBSS 8 6 W^J 3 ft ZEM. 

&mm>mm&zf 2t?zt. js««f2 + f i*w 

©jg^Utf 242MHz £U AMfi^©H«»f l*5i 
ftHrt©AM)!S3*-C^ft-CI,^^^-C*-5>5 5 0 kH 
z~l. 6 6MHz SKi^i&i. #fflJS$?ifc(i^©JS 
^S!tt2. 5 5~3. 66MHz ggi^-S. 

[01131018 {c^-riBiHfiMStteinjaRffc^ f 

3tcK^3ft-rfc»3. Su©©S^ll8S7^P>A^3ft2) 

itJiHijBisaRft^©***^*** 5 f 3 ifi»©fi^)iew* 

il!Rl,Tta;ttT£. C©|SHSif$iHtt. 02> 14, 1 
5KmUfcRWMMI»2, 2 A, 2B©^Tft^©«fi£ 

[0 1 1 4 1 0 1 9«, 0 1 8{C^L/fc^§P^JS[518S8 
©rtWHWt**-rB»H'C*S. 01 8iC7n-r^SP%^ 
[51B8tt. 03*J<fcO*S5{C^L/fc^BI513§l 0 Cif 
tBIs]8S30C (J;<3iE5ttCW. nJ^igKl6. 3 61:8 

mmmfeomK 1 6 ' . 3 6' (cufc^taasgi o 
c *j«ttf3oc ) *tffiK&tftu as©»«ia»3 

OC ©tU^^^JSKlHllfSSO^^^'jfjlSin? o*^ 
L/-CBuf2©^tBIslHS 1 0 C tcA*bfcfe©r*^ 0 
[0 115101 9©2-o©^tB@SSl OC, 3 0 
C ©•€-ft-eft4Cfca>T{4+B*5§fSfi->7 h U, S^tB 

SB ioc . 3oc ^t>^tcm^-y ha©^it 

Bfl£©JI?&#K:*il,>-r 3 6 0° tteZtclt). C<Dt 

©aaak-ciasrs. 

[0 116] C©<fc^C, 02ic^L//c|5]p!JiiliiS2 i 
lJ«|i]1«©«)«-C«g|5SjlI5]B8*«^-C^Sfc*, IU 
IB|itiHi32 i i fc(Cf-8H*iffi±tcMt 4 C i K J: 

[01171020 ttA0SmiisIB©192 ©KteS«*>S 
■TlHl8S0-CS) , 3, 0 1 4tC^L//c|H]i0ifipiS2A*'6^ 
EHKl 6 0*iJ:OfA*««i7 4***. oJMaI 6 
*J5!Sffi*»Hffi©ffi!S 1 6 ' IC^WLtcmf&ZllTZo 
CCOm^i>. )l~ 7 1 feU:{c!§:;£T SCiiCJ: 
0. 2o©^fBSBl OC ?r^ft-y-/c(4tB->7 hfi© 
£ft# 360* i^c-SJ;^ to J9ift«-CiEa«ia83Wtf *> 

ft^o 

[0118] Htttc. 02 1 tt^SPI6JJilHlB©^3©^ 
BRF9€:^-r[BlSS0r* 0 . 0 1 5 0/c|3]iBHi«iiS 2 



21 

B*>6#EigSS 1 6 0 teJ;0'A^Jeta7 4 dJ£ 
*Sffi3 6*|gtnffi#@5£©igi*3 6' (C^HU 

>* i &Lkic®feutcmmzm-? s. 

[01 19]® 19-21 (Cfc^r. f^!9C>StBSgS3 
[ 0 1 2 0 ] tt*. *»«{*±IBSafc^MitciH3e3n* 

«>©■?»& < , *»9j®sB<z>«seirtT& * ommm 

[0121] es&ts. i^L/cws^Miasss^-ca. 10 
wstc^fflBK ioc*. astc9tiiiK3 o c*-en 

hM#36 0* ifc*i»J:C»e&*»&. mtf££ 
An^ir fJI3lc^*B|5i5S3 OC^ ftgtccgfllBlItt i 
0C***i*hB»LTHa^iaig*«fi5l,Tfc<fc 

03. 05. ® 1 O*$<fct>'0 1 2tC7jk? 

&mmmo *> *>. i 2 o©*gtfB@?g£«fc&Hg& 

[0122] ±SLAAWtWV3<!>4S9ffiBK 
(c£*ftTt»*iqX«tal 6:bJ:iy3 6«, «£3S** 20 
OBMO SS©FET*ffll>-C*lt4Cim4. 

[ 0 1 2 3 ] m 2 2 «. J^Lfc^treflKDPMJtttt 
Sfc£*ft3£SfflBISrt©T»JSEiStS 1 6 **l>«3 6 
£ F E T (tg# ft*. fc«^CD^ffl@S8CD«fiS*^rig|-C 

[01241H1 (A) «ctt. B2«Cc*%bfc&fBiafK 
10CtCtet»-C. oJMKl 6«FETtCK*ft*.fc1f 
Jitti5*3tvri>*. 00 (B) tctt. H2«jttc^Lfc» 
♦BHB3 0C«H8l>r. «iJgHft!f£3 6*FETK:aS» 

ifcws3nti,>5. 30 

[0 125] C©J:5K. FET©V-* • KW>IB 
1 8**1>B3 6©ftb9(Cttfflr&£. y'-h^ji* 

b/cA^r. l5)SHittiHS«:*Ji>T— Mfsm 

JfOfiffiSs ^M^3 6 0- ttl SCi 
#T # . S*te^©iailS«igS©|SlilSJaj&t&£ffig{C 

[ 0 1 2 6 ] £ /c. Dl-^}gin* loOFET, ffc^fe 40 
p^ + *Jl>*£U«:n ?**)UDF ETKJ:-,tMt 
Sftfc^K. p?- + *JUDFET£n^t>*JU©FET 
t**5Utft»l/r loCD?ia38!S4««L. 
J££^b3ttTJ6mffi£nMl--CfcJ:l>. 2 o©F E T 

*a*^t>-»r *imm*mtitt n«. f e rvimB 

[0127] g/c. ±&t,fc«|JBBttKfct>TinUfc 
gtBEIBl OC^ti. * + ;^>* 1 4*?tm.mc&m2 

n/t pkcjsr i 6 9©&ttfg*g{b<* -exmBfy h a so 
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Jtb/c#. 1 43?©H®gfi£^b<*t»--2>C 

£ J: 0 £#<Dmt8RWm.im*. S J: 9 «c L X h 
[0128] mZ.\*. 2 -z><DmU®98<D<P<D'J>tj: <th 

-^tCtJnS + t^'y^ 1 435*Bjg!g?«^Cg# 

*r^- f • * y- KraocenJa-rsM^WT^^jE*^ 

[0130] ±5£b/cJ: 5*pJSHfflK*>Bjge£ai 
*^£fflt> £*#©{&. X?£SfcPA&&tR2fc©*g&i& 
-2>1=>«+ + ^5?*^UT45(,^T. ;W v 

W1Mft*aUsJ:9K:i/TfcJ:t>. c©*te<c»;W ? ? 

*i»t*c ft <5©a»^to-tt) tcj;-? 
T. 3IHF-)t»*^jiaE«:WD»it4Ci*S'C*«. C© 

«&©&£!«*>*> imzmmox&m-rzxstj; 
mi&t.cmLxi<>&. 

[0131] «jt«. l3£^©ftb9K&KtfdSR. 
2R, 4R, •••£l>-pfc2©n^©^51J©ffl»©f&a£ 

?WS«-r * C £ K J: *) . «nffi©3BffifB©tt)tf *. *cfc 0 

+ ^5f©ftbOK»«SM3*tC. 2C, 4C. 

r. io*4i»»ff*©a»*jWRLrafe9>jssttr«»c 

iicfcO. 9WR©#«8f«©WeittJ:')il>«c^3R^- 

[0132] sfc. ±aL.fcBnwf«a2«-ctt. »a 
A*-r>e-^>^*^iL.t:J86i<i*«ffl3e© 

A*«R74*flil»*J:5«cL.fe*s. Ji>ft<t*>— *© 

*l3)W*«iH*^ISC-r*J:9«:br4>J:c». c© 
^tmi FET©?t *;WStt*Mffli,T»SM-* C 
i^-CtSCittl^iti*:^. 1#tc. p^ + ^Jl/© 
F E T t n 9- f * ;U© F E T i *^|«tt L> X 1 o© nj 
^JStn^fil^L,. *FET©^-^iU-^hU-HB 

tcA€? s o< s v- v ms£*tm Ltcm 

^tc«, F E T ©?MMIMM©i&4l*ff ^ci 4 
fc©. IUD!1«-^©M^?:^^<T-2)C4AS-C , #.S„ 
[0 13 3] COi^lC. nn«iMB*AMSflr«*7E 



0-3) 
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+ * ©ttetctiffUgSlt) Z&mtftlctt 
«:St{bSl*-CBIWIf««*tt< UT*S{f£l«*\ JSMtc 
«flr>t*J>& l >»^c l >T IZ±& L fcJ8Klt n £ jft&fft 

4c/j%£ i,>*iaiKSt<t3 tfrraiWSf J««*jit»f r«<i«# 

[0 13 4] ±^LfcJ;^(c«S-<>f-^>X 
©*SJn*£l>W* + ^"^#£ffl«OT:te<,>-C X-f » ^ 

£$tj:9. cn^i*©*^©*^ i 

C©fc*. »fi©|*.tC»fcj£GTHK**»©W» 

[0135] &*5> ±^L//c^H^»^Cfcl>T. ttttt 20 
^3n/c2o©gfflBffirtOF ET 1 2. 3 2-*>, # 
JKtK0S§5 0*-5>^«fi[tlJS^iaBS8 0rt©FET5 
2, 8 2£^-ftf-7 Y^Zy'J^^tic^nWLhXh^ 

[0136] ±»l-fc3R 1 *5J;^2 CDHJi^-Cli. 
AMStii*Sffr€»AM^ff^5C-ou-Cl»B^L/c*i. 0 
1 tc^b/cAM^BB©^ K) (CF Mtt&glB&&St 

ffl«»K»jer *ltf . F MSff t»i LTfUfflf £ C <»: 4> 
nJt&-C&3„ 30 
[0137] 

^L?Hmtt8*flMKU *«©»ffilElH.©tltfJ* 

«^(*tc*W*(4ffi^7 h«*B¥£©JH«»«C*iVT3 
6 0° $>-SC4il8 0* tC-riCi^-Ct. WS$&b<D 

[ o l 3 8 ] Sfc. #«9i©3fi1^^raW««8"C 
W. JfS-Y>f-^>X5S^iA*-i , >f-^>X^ 40 

rw»«**«< i/r»»*i»ff. ss*«c««*Jii>«cir> 

HtetCttJBJSJtnfc^S < «3EUTiaBWS««*ll£WC 
[0139] ifc. £*B@^©CRIiB**©lll5@R* 
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fi£fc©£{f «*© J: 9 tt L C#&&$#§ L.fcB«*tT 
tc. *Jj -<>t: tmMJ>t'- 

^- j&> e> © AArtW^K fc * ffllMW0M t &8&&M<Df&M 

ft&«]Ukd4rnne-r«ifis>BA l 4:< . 2 **«,»=. >*» 

*KT**fc«>, a#SE-ca©»PB8©»i[*fett<. ^ 
e©jBMMbfc?Iftta:4. 

[0140] Ssfc. niWMIBrt©ft*ffillKK:d<ti 
*3Clft#glB:. h ^ > S?* * £ V T Z £ J: £>' 

ttSn i t > o fctt*& WfiSK J: T*R-f & C £ # tr * 4 
fcab, 3Wt«^i*©llH«l«*IB3R^t'r#*. 

[0141] £/c. T>Ti-T-&mStlttfm&l<»-r>?C 
[0B©HSWj:|ftW3 

[ts i ] *§m*mmistcm 1 ©»fi^©AMS<tts 

[02 3 m 1 KmLfcl^WiS©#«ffllJ£*5*TI!K 

m 3 ] is 2 tc^ufcwia©»ffiiHiK©«flt*ififira L 

[04] *BWD»«HBW>AlflA«Ei*i'^^**K 

[H5 3 02K:^L/c«©©^ffl|5lSS©t»^ ; l:iS^mt 

[06 3 «R©»ffl@H5©Aa*«lii* + ^1/ d**K 

[07 ] ±JfiL-fc«lfiR*W'ri 2o©«ffi@B*JJ:^ 
fflglSg©^^* (raSn%« 5 BBS teg « jft A fc~> X 
f-A0r$>So 

[08] 07K*t->^f-A^ s ^-©safci^r^ 

}^Lfc^Xf-Zx0-C*S„ 

[09] 02ic*U/c|5lPlli | itiiS©IliJ3 ! RFl4 ; &^-r0"C 
[010] LR@»*£tf«ra@K©*teS*^lllS0 

[011] «ffiHK©AHi*«E<b -f >y i» f ^tc^tl 
*fl»Ei©BII«*^'<i' h;U0-CAS. 

[012] LRHB*^^@W©te©mfiR*iiVri3 
8§0t?*S. 

[013] #tB0?§©Atil^mE<!: -f >^*^ i'^tcJin 
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#Pa¥9 - 7 4 3 1 9 



25 



26 



[015] |BIiD^tlllI«S©^4©«fiK^l^r^■r[a5SHX , * 
[016] 2o®»fflSB4*JRRiaii84li*^t>-tt"C 

[017] 2o<D^tl@SS£{&tSOTgS§£M#£fc-»i 

ffi^*>-t+ 0 -c $> „ 

[018] m2©^J£^©AMSfl^©^)S ; S:^-r0 
[0 1 9 ] 0 1 SK^t/c^gU^JgHSSOrtgP^/S?:^ 

-risigg0r-*€>. 

[020] m&m&®&cDm2<DffimMZm?®&mv 
[021] ^^g@ns<D»3©«»^*^-r0880-e 
[02 2 ] isjisiiiPis^aEnss^tBieiifSi^wp^ig 20 
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1 BfJg]$iffI[Hl88 

2 IWfitag 

3 AM&fflUSS 

4 f£Sigifita@l?S 

5 *tr-# 

6 T>7^ 

7 S#@S8 

8 

IOC, 3 0C ^fflHffi 

1 2. 3 2, 5 2 l^Sh7>yx^ (FET) 

16.36 oj^jgji 

14, 3 4 

5 0 #K«BR 

7 0 »jHgft 

7 4 A^JSK 

8 0 mm&M& 

9 0 A^iSH 1 
9 2 ffla*?- 
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